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Extended abstract

Introduction

Nowadays, the effects of climate change are visible across the globe, with frequent flooding and droughts
being among the most significant. These two phenomena have many harmful effects, including economic,
social, and environmental issues. Despite the flood phenomenon that occurs instantly and intensely, the
drought phenomenon gradually affects the regions. Flood and drought phenomena in arid and semi-arid
regions, including Kerman Province, have caused many destructive damage. Therefore, this study collects
information on floods and droughts over the past two decades in Kerman Province to utilize the results for
managing these events.

Materials and methods

In the present review research, articles and reports related to flood and drought phenomena in Kerman
Province (located in Iran) have been collected and studied, and in this regard, 49 practical articles in Persian
(2004-2024) and nine articles in English (2012-2023) were analyzed. In a general classification, Kerman
Province was divided into four regions based on the average latitude and longitude; respectively, the
northwest and southeast regions accounted for 35% and 34% of citations and accounted for the largest
amount of studies, and 73% of the sources of this research are related to studies of drought in the province,
which shows the age of this phenomenon. In this study, 27% of the studies used questionnaires, and the
most widely used statistical and analytical software used were SPSS statistical software with a share of
26% and GIS-based software with a share of 24%, respectively.

Results and discussion

Flood and drought phenomena in Kerman Province have been increasing in intensity and frequency in
recent years compared to the past, and their impact on society cannot be denied. The reduction of
atmospheric precipitation and the onset of drought phenomena in Kerman province began in 1998 and is
always seen with a fluctuating trend (moderate to severe drought) in all parts of the province. For example,
statistics recorded in the Tanguieh Dam in Sirjan show that the average rainfall in this region has decreased
from 185 mm in 1986-1997 to 158 mm in the period 2001-2002. Also, the average inflow to the basin
between 2005-2001 was about 63 million cubic meters per year, which decreased by 86% to 8 million cubic
meters in the period 2001-2002, which is due to the occurrence of drought and the lack of proper
exploitation of the dam's upstream structures. Also, statistics recorded from the Jiroft Dam show that the
average rainfall in this region between 1991-2001 was 194 mm, and since 2001-2002 it has decreased by
23% to 150 mm. The average inflow into the basin between 1991-2002 was about 680 million cubic meters
per year, which decreased by 80% to 130 million cubic meters during 2001-2002. Regarding the floods that
occurred, based on the statistics recorded at the hydrometric stations of Kerman province, 2294 flood days
were recorded during the water years 2002-2019, with the average of the highest measured discharge
volume related to the flood on 11/30/2016 being 33.833 (m3/day) and the peak discharge (m3/h) being
1202 at the Yalakhari station of the Nisa River in Bam. Considering the increasing trend of the occurrence
of the aforementioned phenomena in the province, this research reviewed the studies conducted to examine
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the factors affecting the occurrence, consequences and damages caused by them, and management
strategies to reduce flood and drought risks.

Conclusions

The summary of the results shows that the greatest threat to Kerman Province is the phenomenon of
drought, from which the entire province suffers. According to the results, the slope of the Standardised
Precipitation-Evapotranspiration Index (SPEI), during the statistical period 1980-1995 was +0.046,
indicating a decrease in drought in the province, and in the statistical periods 1997-2000 and 2001-2011, it
was -0.031 and -0.01, respectively, indicating an increase in the severity of drought in recent years. The
occurrence of floods is also increasing, and this phenomenon has caused the most damage in the northwest-
southeast belt of the province and in the highlands. These two phenomena leave very destructive effects in
various fields, with the greatest damage being on social issues, followed by economic and environmental
issues. It should also be noted that floods and droughts are not two separate phenomena and must be
examined and evaluated together in order to provide the most appropriate solutions to overcome them.
Therefore, given the thought-provoking results of this research, it is necessary to provide detailed planning
with a long-term perspective in the field of water resources management and to pay attention to fundamental
changes and developments in water-related laws.
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Table 1. Classification of study areas in Kerman Province

Geographical Average of Average of Cities
location Longitude Latitude
Northeast 57° 31 30°58° Kerman, Ravar
Northwest 54° 31 30° 58" Zarand, Rafsanjan, Anar, Shahrebabak, Bardsir, Sirjan
Southeast 57°31 2758 Bam, Narmashir, Jiroft, Anbar abacé,alrfjahnow, Roudbar, Manoujan, Ghale
Southwest 54° 31 27° 58’ Baft, Orzouye

Evaluation of previous studies

Environmental, Social, Economic

N/

Statistical analysis

Relative percentage of studies, Indicators, Softwares

N/

Suggestions

Separate and integrated viewpoint

N/
L |

Regional viewpoint
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Fig. 3. The process diagram of reviewing flood and drought events in Kerman Province
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Table 2. Statistical period and spatial distribution of studies related to floods in Kerman Province

Year of publication Authors Spatial distribution Lo(régaist;de Izﬁltci)t#ﬁ; Statistical period
2004 Sarreshtehdari Ab Barik Bam station 58°33° 28°29° 1995-2002
2005 Mijani et al. Kerman province - - 1956-2004
2008 Mehdi Pour et al. Lalezar earthen dam 56° 51" 14" 29° 32 18" -*
2012 Sarhadi et al. Halil River basin -* -* -*
2014 Boudaghpour et al. Halil River basin -* -* -*
2014 Ghavidel Rahimi et al. Jiroft city 57° 44" 13" 28°40 13" 2010
2015 Soleimani Sardo Jiroft dam basin 57°45° 28°59 *
2020 Akbari jor et al. Meymand village 55°21° 19" 30°8 16" 2003-2018
2020 Kazemi et al. Kerman province 56° 33 28°30° 1976-2011
2020 Omidvar et al. Kerman province 56° 33 28°30° 1990-2010
2020 Seddighi & Seddighi Kerman province - - -*
2021 Hassanzadeh et al. Bardsir city 56° 34 29° 55" 2017
2022 Kazemi Kerman province 55° 27" 28° 26" 1976-2011
2022 Soltaninezhad et al. Manoujan city - - 2006
2023 Abaspoor et al. Samhg;g:gf;("pper 55752 29°59" 2022
2023 Mohammadi et al. Rafsanjan plain 55°41° 30°40° 2023

* In these studies, geographic coordinates or time period have not been recorded or reported
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Table 3. Statistical period, spatial distribution and indicators used in drought studies in Kerman Province
Year of Authors method, Indicator or Spatial Longitude Latitude Statistical
publication software distribution (East) (North) period
distribution, Statistical
2010 Salari & standard distribution, o0 brovinge 56° 33’ 28° 30 1968-2007
Tayebiyan, arithmetic mean and
middle of the ratios
SPI and kriging,
2012 Bagheri & interpolation and Kerman province 56° 33’ 28°30’ 1970-2000
Mohammadi, inverse distance
methods
2014 Hejazizadeh — Nitzehe, DRI, ZSIP, o0 station 56° 58 30°15  1956-2005
etal., PNPI
Sirjan, Zarand,
2014 Rah’.‘em? & Study Kerman & -* -* -*
Mirassi, . "
Rafsanjan cities
Kriging, co-kriging, ) )
2015 Beheshtirad, inverse distance Kerman province 56° 33 28° 30 1987-2006
methods and Z index
2015 Fateh;IMa” et SPI Kerman province 56° 33" 28°30° 19712007
2018 Khagfg}'pour DRI & ARC GIS Kerman province 56733 28°30° i
2018 MO:?Z‘Imad' GRI & SPI Kerman plain 56°57 30°9 1996-2013
2019 Mobin et al., & EDI SPI, RDI, SPEI Kerman station 56°58 30015 1965-2015
2019 Parvazi, & TOPS'SiSP" PNPI Kerman city 57° 42 29 28’ 1955-2005
Shahrokhi s . N L
2019 Sardoo et al., RDI & SPI Halil River basin 57° 30 28" 45 1994-2013
2020 Ahmadyousefi SPsS Jlroft,_ Baft_ & % x x
etal., Rafsanjan cities
2020 Bori‘i'gfmad EDI & RDI Rafsanjan plain 55° 54 30°25 1992-2016
Madanchi et SPI & co-Kriging . o an’ oo’
2020 al. Method Kerman province 56° 33 28° 30 1974-2004
Mangeli ) )
2020 Meydook et SPI Shahre babak city 55°36 57" 30°21 577 1982-2013
al.,
Seddighi & : x x x
2020 Seddighi, Study Kerman province
2021 Am"zrl“pur et SPEI Kerman station 56° 58 30° 15 1991-2020
Ravar, Jiroft,
. SPSS, Smart PLS & Narmashir, x x x
2021 Savari et al., SEM Orzouye &
Bardsir
Ebrahimi- . . .
2022 Khusfi et al., SPEI, PDSI & AOD Kerman province 56° 33 28° 30 1990-2018
Ebrahimi- .
2022 Khusfi et al., SPEI Kerman province -* -* 1990-2018
2022 Salehi Nodez, Study South of Kerman * * *
province
2023 AZ'ZZIbad' et Descriptive-analytical Kerman province 56°33 28° 30 -*
Bagheri & ArcGIS & Expert . o nn’ N *
2023 Rafei, Choise Sirjan city 55° 32 29° 25
2023 Mazidi et al., SPI, PNPI & PDSI Kerman province 57° 06 30° 29’ 1988-2017
2023 M'”;?r;a”dar & SURFER GIS Kerman plain 57° 01 30°25  2001-2019
Mohammadi - - - N
2023 Sardoo et al. Review Faryab city - - 2017-2018
Mohseni &
2023 Kadkhoda SWI & SPI Jazmurian lagoon 58° 19 28°33 2002-2017
Dehnoie
2024 Dehgar:anl et WaterGems Fahraj city - =¥ -*
Rahimi & Kerman province o mn’ .
2024 BeigAli DI & Rayen city 56° 33 28° 30 1987-2007

* In these studies, geographic coordinates or time period have not been recorded or reported
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Table 4. Statistics of underground water resources extraction in Kerman Province

Annual discharge

Annual discharge

Type of well Use of the well Number of wells (ring) based on license based on visits
(mcm) (mcm)
Agriculture 21235 6222.1 5159.3
urban drink 410 180.35 164.76
Village drink 810 137.71 146.34
Licensable Industry and services 1546 163.37 216.07
The whole province 24001 6703.5 5686.5
No license The number of wells in the list of the ministry of energy (ring) Annual discharge (mcm)

6121
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